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(54) CONSTITUENT PART FOR FUEL CELL 

(57) In order to provide a constituting part for a fuel 
battery in which a number of steps of assembling the 
constituting parts for the fuel battery can be reduced, 
and in which a replacing property and a maintenance 
property of fuel battery cell parts can be improved and 
a cost for parts can be reduced s the structure is made 



such that a separator made of a carbon plate or the like : 
a gas diffusion layer made of a carbon fiber or the like, 
and a gasket made of a liquid rubber cured material or 
the like are integrally formed, and further gaskets are 
respectively provided on both surfaces of a pair of gas 
diffusion layers holding an independent electrolyte 
membrane from both sides thereof between the pair. 



Fig. 2 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a constituting 
part for a fuel battery forming an assembly of constitut- 
ing elements for the fuel battery. 

BACKGROUND OF THE INVENTION 

[0002] As shown in Fig. 15, the fuel battery has a sep- 
arator (collector electrode) 51 constituted by a carbon 
plate or the like, a reaction electrode portion (MEA) 52 
constituted by an integrated product of an electrode with 
catalyst (catalyst layer) carrying a Pt catalyst and an 
electrolyte membrane (ion exchange membrane), for re- 
acting a gas, a gas diffusion layer (GDL) 53 made of a 
carbon fiber or the like for promoting a diffusion of gas : 
and a gasket (seal) 54 for sealing the gas or a refriger- 
ant, as main constituting elements. 
[0003] However in the prior art, since the structure is 
made such that these constituting elements are sequen- 
tially assembled at a time of assembling of the fuel bat- 
tery, there is a problem that a lot of labor and time are 
required for the assembly. 

[0004] Further, in recent days, there has been invent- 
ed an integrally molded product of the separator 51 and 
the gasket 54 in which the gasket is integrally formed 
on the carbon plate (refer to Japanese Unexamined Pat- 
ent Publication No. 2000- 133288), and in accordance 
with this prior art, it is possible to reduce a man hour 
required for assembtingthe separator 51 with the gasket 
54. However, there is still a problem that a lot of man 
hour is required for assembling the other parts such as 
the gas diffusion layer 53 and the like. The gas diffusion 
layer 53 is generally made of the carbon fiber, and can 
not be bonded to the carbon plate. Accordingly, it is hard 
to position at a time of assembling, and a device such 
as positioning or the like is required. 
[0005] Further, in the prior art, as shown in Fig. 16, 
since the gas diffusion layers 53 are in a state of being 
inserted within the separators 51 in the case of assem- 
bling the separators 51 and the gas diffusion layers 53 
as independent members, spaces 55 are left in a pe- 
riphery of the gas diffusion layers 53. Accordingly, since 
the spaces 55 form a shortcut flow passage of the gas 
so as to prevent the gas from being diffused, there is a 
problem that an efficiency of power generation of the 
fuel battery is reduced for the reason thereof. 
[0006] Further since the gas diffusion layer is a po- 
rous body made of the carbon fiber or the like, a void 
portion of the gas diffusion layer forms a flow passage 
for gas leakage from an inner gas flow passage side to- 
ward an outer side with respect to the gasket at a time 
of laminating the gasket on the gas diffusion layer so as 
to seal, so that there is a problem that the gas is leaked. 
Further, portions between the gas diffusion layer, and 
the gasket and the separator are pressurized for a seal- 



ing, however, there is a risk that a part of the gas diffu- 
sion layer is crushed or broken. 
' [0007] Further, as shown in Figs. 17 and 18, in anoth- 
er prior art. a peripheral edge portion of an electrolyte 
5 membrane (ion exchange membrane)62 in a reaction 
electrode portion (MEA) 61 in which gas diffusion layers 
(GDL) 64 are fixed to both surfaces is formed so as to 
be extended in a plane direction, and seals 65 such as 
packings or the like are arranged on both surfaces of 
10 the peripheral edge portion, whereby a seal portion of a 
fuel battery cell is constituted. The reaction electrode 
portion 61 is formed by integrating the electrolyte mem- 
brane 62 with electrodes with catalyst (catalyst layers) 
63 arranged on both surfaces thereof, a UEA 66 is con- 
15 stituted by the reaction electrode portion 61 and the gas 
diffusion layers 64 fixed to both surfaces thereof, and 
the UEA 66 is inserted and held between a pair of sep- 
arators (collector electrodes) 67, whereby the fuel bat- 
tery cell is constituted. Among the constituting elements 
20 mentioned above, since the gas diffusion layers 64 are 
a porous bodies made of a carbon fiber, a metal fiber or 
the like ; and are mounted between a pair of separators 
67 so as to be compressed in an assembled state, a 
permanent strain is easily generated. 
25 [0008] However, in this prior art, since the gas diffu- 
sion layers 64 are fixed to the reaction electrode portion 
61 as mentioned above, it is necessary to exchange the 
whole of the UEA 66 in the case that a replacement is 
actually required, so that a cost is widely increased be- 
30 cause the electrolyte membrane 62 corresponding to a 
comparatively expensive part is included therein. 
[0009] The present invention is made by taking the 
above matters into consideration, and an object of the 
present invention is to provide a constituting part for a 
35 fuel battery which can reduce a man hourfor assembling 
constituting elements for the fuel battery, and in addition 
thereto, another object of the present invention is to pro- 
vide a constituting part for a fuel battery which can im- 
prove an efficiency of power generation of the fuel bat- 
40 tery, and can achieve an excellent sealing property. 
[001 0] Further another object of the present invention 
is to provide a constituting part for a fuel battery which 
can improve a replacing property and a maintenance 
property of the constituting elements for the fuel battery 
45 and can restrict a parts cost. 

[0011] Further, in addition thereto, another object of 
the present invention is to provide a constituting part for 
a fuel battery which can restrict a permanent compres- 
sion strain generated in the gasket to a comparatively 
so small level, in an integrated product of the gas diffusion 
layer and the gasket or an integrated product of the gas 
diffusion layer, the gasket and the separator. 



55 



DISCLOSURE OF THE INVENTION 

[0012] In order to achieve the objects mentioned 
above, in accordance with a first aspect of the present 

■ 

invention, there is provided a constituting part for a fuel 
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battery characterized in that a separator made of a car- 
bon plate or the like, a gas diffusion layer made of a car- 
bon fiber or the like, and a gasket made of a liquid rubber 
cured material or the like are integrally formed. 
[001 3] Further, in accordance with a second aspect of 
the present invention, there is provided a constituting 
part for a fuel battery characterized in that there is pro- 
vided an integrated product of a separator made of a 
carbon plate or the like and a gas diffusion layer made 
of a carbon fiber or the like, and a gasket made of a 
liquid rubber cured material or the like is integrally 
formed on one surface in the side of the gas diffusion 
layer of the integrated product. 
[0014] Further, in accordance with a third aspect of 
the present invention, there is provided a constituting 
part for a fuel battery characterized in that there is pro- 
vided an integrated product of a separator made of a 
carbon plate or the like and a gas diffusion layer made 
of a carbon fiber or the like, a gasket made of a liquid 
rubber cured material or the like is integrally formed on 
one surface in the side of the gas diffusion layer of the 
integral product, and a gasket is also integrally formed 
on the opposite side surface. 

[001 5] Further, in accordance with a fourth aspect of 
the present invention, there is provided a constituting 
part for a fuel battery as recited in the first aspect, the 
second aspect or the third aspect mentioned above 
characterized in that an adhesive agent is applied to the 
separator, and a rubber of the gasket permeating into 
the gas diffusion layer is reacted with the adhesive agent 
on the separator, thereby being integrally formed in such 
a manner as to hold the gas diffusion layer therein. 
[001 6] Further in accordance with a fifth aspect of the 
present invention, there is provided a constituting part 
for a fuel battery as recited in the first aspect, the second 
aspect or the third aspect mentioned above character- 
ized in that an adhesive agent is applied to one surface 
of the separator, a rubber of the gasket permeating into 
the gas diffusion layer is reacted with the adhesive agent 
on the separator, thereby being integrally formed in such 
a man ner as to hold the gas diffusion layer therein, and 
an adhesive agent is also applied to the opposite side 
surface, whereby the gaskets are integrally formed. 
[0017] Further, in accordance with a sixth aspect of 
the present invention, there is provided a constituting 
part for a fuel battery as recited in the first aspect, the 
second aspect or the third aspect mentioned above 
characterized in that a through hole is provided in the 
separator, and a part of a rubber penetrating into the gas 
diffusion layer passes through the through hole so as to 
reach the opposite side surface, whereby the gaskets 
are integrally formed on both surfaces of the separator. 
[0018] Further, in accordance with a seventh aspect 
of the present invention, there is provided a constituting 
part for a fuel battery characterized in that gaskets are 
provided on both surfaces of a pair of gas diffusion lay- 
ers holding an independent electrolyte membrane from 
both sides thereof between the pair. 



[0019] Further in accordance with an eighth aspect 
of the present invention , there is provided a constituting 
part for a fuel battery as recited in the seventh aspect 
mentioned above characterized in that the gaskets have 

5 a double lip structure in side of the separator in one gas 
diffusion layer and in side of the electrolyte membrane 
and side of the separator in another gas diffusion layer, 
and the gasket has a flat seal structure in the side of the 
electrolyte membrane in one gas diffusion layer 

10 [0020] Further in accordance with a ninth aspect of 
the present invention, there is provided a constituting 
part for a fuel battery as recited in the seventh aspect 
or the eighth aspect mentioned above characterized in 
that each of the gaskets is structured such that a porous 

is structure of the gas diffusion layer is impregnated with 
a liquid rubber 

[0021] Further in accordance with a tenth aspect of 
the present invention, there is provided a constituting 
part for a fuel battery characterized in that through holes 

20 are provided near peripheral edge portions of a pair of 
gas diffusion layers holding an independent electrolyte 
membrane from both sides thereof between the pair, 
and a gaskets are integrally formed on both surfaces of 
the gas diffusion layers via the through holes. 

25 [0022] Further in accordance with an eleventh aspect 
of the present invention, there is provided a constituting 
part for a fuel battery as recited in the tenth aspect men- 
tioned above characterized in that the gaskets cover the 
peripheral edge portions of the gas diffusion layers, and 

30 particularly cover end surface of the gas diffusion layers. 
[0023] Further in accordance with a twelfth aspect of 
the present invention, there is provided a constituting 
part for a fuel battery characterized in that the constitut- 
ing part is an integrated product of a gas diffusion layer 

35 made of a carbon fiber or the like and a gasket made of 
a liquid rubber cured material or the like, and the gas 
diffusion layer and seal lips of the gasket are arranged 
so as not to be overlapped with each other in view of a 
plane. 

40 [0024] Further in accordance with a thirteenth aspect 
of the present invention, there is provided a constituting 
part for a fuel battery as recited in the twelfth aspect 
mentioned above characterized in that a rubber in a part 
of the gasket is impregnated into the gas diffusion layer 

45 in a bonding portion between the gas diffusion layer and 
the gasket. 

[0025] Further in accordance with a fourteenth as- 
pect of the present invention, there is provided a consti- 
tuting part for a fuel battery as recited in the twelfth as- 
so pect or the thirteenth aspect mentioned above charac- 
terized in that the gasket is a gasketfor double-face seal 
or a gasket for one-face seal. 

[0026] Further in accordance with a fifteenth aspect 
of the present invention, there is provided a constituting 
55 part for a fuel battery as recited in the twelfth aspect, 
thirteenth aspect or the fourteenth aspect mentioned 
above characterized in that a separator made of a car- 
bon plate or the like is further integrally formed with the 
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gas diffusion layer and the gasket. 
[0027] When the separator, the gas diffusion layer 
and the gasket are integrally formed as in the constitut- 
ing part for the fuel battery in accordance with the first 
aspect of the present invention provided with the struc- 5 
ture mentioned above, orthe gasket is integrally formed 
with one surface in the side of the gas diffusion layer of 
the integrated product constituted by the separator and 
the gas diffusion layer as in the constituting part for the 
fuel battery in accordance with the second aspect or the f 0 
third aspect of the present invention . these parts are pre- 
viously integrated, so that it is possible to reduce steps 
of assembling these parts with each other at a time of 
assembling of the fuel battery. 

[0028] Further, in addition, in the constituting part for '5 
the fuel battery in accordance with the third aspect of 
the present invention, since the gasket is also Integrally 
formed on the opposite surface of the integrated product 
constituted by the separator and the gas diffusion layer, 
the integrated product having gaskets on both surfaces 20 
is constructed. 

[0029] Further, in the constituting part for the fuel bat- 
tery in accordance with the fourth aspect, fifth aspect or 
the sixth aspect provided with the structure mentioned 
above, since the rubber of the gasket permeates into 25 
the gas diffusion layer and is integrally formed in such 
a manner as to hold the gas diffusion layer therein, the 
gasket and the gas diffusion layer are closely attached 
to each other, so that it is possible to prevent the space 
forming the shortcut flow passage of the gas from being 
formed between the both elements. 
[0030] Further since the rubber of the gasket perme- 
ates into the gas diffusion layer and reaches the sepa- 
rator whereby the gasket and the separator are inte- 
grated, it is possible to prevent the gas leakage flow pas- 
sage from being formed. 

[0031] Further, in addition thereto, in the constituting 
part for the fuel battery in accordance with the fifth as- 
pect of the present invention, since the adhesive agent 
is also applied to the opposite surface of the separator 
whereby the gasket is integrally formed, or in the con- 
stituting part for the fuel battery in accordance with the 
sixth aspect of the present invention, a part of the rubber 
passes through the through hole so as to reach the op- 
posite surface, whereby the gasket is integrally formed, 
the integrated product having the gaskets on both sur- 
faces is constructed. 

[0032] In this case, in connection with the inventions 
in accordance with the first aspect to the sixth aspect 
mentioned above, the subject proposal includes the fol- 
lowing technical matters. 

[0033] That is, one invention which the present appli- 
cation proposes for achieving the object mentioned 
above relates to an integrated product of a carbon plate, 
a gas diffusion layer and a gasket for a fuel battery, in 
which the carbon plate used in a separator for the fuel 
battery the gas diffusion layer made of a carbon fiber or 
the like, and the gasket corresponding to a liquid rubber- 



cured material are integrated. 
[0034] Further, the subject application also proposes 
the following technical matters for the purpose of achiev- 
ing the objects mentioned above. 

© An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the carbon plate used in a separator for the 
fuel battery, the gas diffusion layer made of a carbon 
fiber or the like, and the gasket corresponding to a 
liquid rubber cured material are integrated. 
(D An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a liquid rubber 
cured material is formed on one surface in the side 
of the gas diffusion layer, in the integrated product 
of the carbon plate used in a separator for the fuel 
battery and the gas diffusion layer made of a carbon 
fiber or the like (that is, the gasket is formed only in 
side of an ion exchange membrane). 
(§) An integrated product of a carbon plate, a gas 
diffusion layer and double-face gaskets for a fuel 
battery, in which the gasket corresponding to a liq- 
uid rubber cured material is formed on one surface 
in the side of the gas diffusion layer, inthe integrated 
product of the carbon plate used in a separator for 
the fuel battery and the gas diffusion layer made of 
a carbon fiber or the like (that is, the gasket is 
formed in the side of an ion exchange membrane) , 
and the gasket is also formed in the side of a cooling 
water corresponding to the side of the carbon plate. 
@ An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a liquid rubber 
cured material is formed on one surface in the side 
of the gas diffusion layer in the integrated product 
of the carbon plate used in a separator for the fuel 
battery and the gas diffusion layer made of a carbon 
fiber or the like (that is, the gasket is formed only in 
side of an ion exchange membrane), an adhesive 
agent is applied to the carbon plate, and the rubber 
permeating into the gas diffusion layer reacts with 
the adhesive agent on the carbon plate, and is in- 
tegrally formed in such a manner as to hold the gas 
diffusion layer therein. 

(D An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a liquid rubber 
cured material is formed on one surface in the sice 
of the gas diffusion layer, in the integrated product 
of the carbon plate used in a separator for the fuel 
battery and the gas diffusion layer made of a carbon 
fiber or the like (that is, the gasket is formed only in 
a side of an ion exchange membrane), an adhesive 
agent is applied to the carbon plate, and the rubber 
permeating into the gas diffusion layer reacts with 
the adhesive agent on the carbon plate, and is in- 
tegrally formed in such a manner as to hold the gas 
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diffusion layer therein. Further, double-face gasket 
type in which the adhesive agent is applied to the 
side of the carbon plate corresponding to the back 
surface, and the cured material of the liquid rubber 
is formed. 

(D An integral product of a carbon plate, a gas dif- 
fusion layer and a gasket for a fuel battery, in which 
the gasket corresponding to a liquid rubber cured 
material is formed on one surface in the side of the 
gas diffusion layer in the integrated product of the 
carbon plate used in a separator for the fuel battery 
and the gas diffusion layer made of a carbon fiber 
or the like (that is, the gasket is formed only in the 
side of an ion exchange membrane), through holes 
are provided with intervals in a place below the gas- 
ket in the carbon plate, and the rubber permeating 
into the gas diffusion layer passes through the 
through hole so as to reach a carbon plate front sur- 
face in the back side thereof, whereby the gaskel is 
formed on both surfaces. 

[0035] The proposed matters mentioned above pro- 
pose a "product in which three parts comprising a sep- 
arator a gas diffusion layer and a gasket are integrated" 
which is not seen in the prior art, and the product in 
which three parts comprising the separator, the gas dif- 
fusion layer and the gasket are integrated is completed 
by integrally forming the separator and the gas diffusion 
layer via the rubber in accordance with one manufactur- 
ing method. 

[0036] The gas diffusion layer made of the carbon fib- 
er can be permeated with the rubber and thereafter 
cured. Accordingly, the permeated rubber can reach the 
carbon plate by applying the adhesive agent onto the 
carbon plate, whereby it is possible to bond the carbon 
plate with the rubber. At this time, the gas diffusion layer 
is fixed onto the carbon plate by the adhesive agent due 
to the permeating rubber. Fig. 2 in accordance with an 
embodiment described below shows a product in which 
the gasket is formed only in the side of the gas diffusion 
layer (the side of the ion exchange membrane) . In this 
product, the gasket is bonded by the adhesive agent ap- 
plied to the surface of the carbon plate during the for- 
mation. Further, Fig. 5 shows a product of a double-face 
gasket type in which the adhesive agent is applied to a 
back surface (a refrigerant surface) of the separator of 
the product in Fig. 2, and the gasket is formed. Further 
Fig. 7 shows a product in which a through hole is pro- 
vided in the carbon plate, and the gasket in the side of 
the gas diffusion layer and the gasket in the side of the 
refrigerant on the back surface thereof are fixed with no 
adhesive agent. In accordance with the bonded product 
of the separator, the gas diffusion layer and the gasket 
mentioned above, it is possible to save an assembling 
man hour of the carbon plate and the gas diffusion layer 
at a time of assembling of the fuel battery. 
[0037] Further, in the prior art, the space existing in 
the periphery of the gas diffusion layer forms the short- 



8 

cut flow passage of the gas so as to prevent the gas 
from being diffused, and the efficiency of power gener- 
ation is deteriorated, however, since the space men- 
tioned above does not exist, a diffusion of the gas is im- 

5 proved, and it is possible to improve an efficiency of 
power generation in the fuel battery. 
[0038] As details of Fig. 7. it is possible to form the 
gasket on both surfaces of the carbon plate by providing 
through holes with a predetermined interval on a line in 

10 which the gasket of the carbon plate is to be formed. 
The ru bber permeated into the gas diffusion layer reach- 
es the front surface of the carbon plate in the back side 
through the through holes, whereby the gasket is formed 
on both surfaces. At this time, since the gasket is fixed 

is through the through holes, it is not necessary to bond. 
[0039] Then, in accordance with the structures and 
the operations mentioned above, the following effects 
can be achieved. 

20 (J) it is possible to reduce an assembling man hour 
of the fuel battery. 

(D A gas diffusing property is further improved and 
an efficiency of power generation is improved by in- 
tegrating the gas diffusion layer with the gasket. 
25 <§) In the case of the integrated product of the gas 
diffusion layer and the gasket of the through hole 
type using no adhesive agent, it is possible to save 
an adhesive agent applying step and it is possible 
to save a cost of the adhesive agent. 

30 

[0040] Further, in the constituting part forthe fuel bat- 
tery in accordance with the seventh aspect of the 
present invention provided with the structure mentioned 
above, since the electrolyte membrane and the gas dif- 

35 fusion layer are independently formed, and the gasket 
is provided on both surfaces of a pair of gas diffusion 
layers holding the independent electrolyte membrane 
therein from both sides thereof, it is sufficient to replace 
only the gas diffusion layer provided with the gasket, 

40 with leaving the electrolyte membrane independent 
from the gas diffusion layer, at a time of replacing the 
gas diffusion layer. 

[0041] Further, in the constituting part forthe fuel bat- 
tery in accordance with the seventh aspect, in addition, 

45 the seal portion of the fuel battery cell is structured by a 
combination of the gas diffusion layer and the gasket, 
and the electrolyle membrane is received inside the seal 
portion. Accordingly, it is possible to reduce a plane area 
of the electrolyte membrane in comparison with the prior 

so art. 

[0042] Further, in addition, in the constituting part for 
the fuel battery in accordance with the eighth aspect pro- 
vided with the structure mentioned above, since the gas- 
ket is formed in the double lip structure in the side of the 
55 separator in one gas diffusion layer, and in the side of 
the electrolyte membrane and the side of the separator 
in another gas diffusion layer, and the double lip struc- 
ture has a plurality of lips, a seal performance is high. 
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Further since the gasket is formed in the flat seal struc- 
ture in the side of the electrolyte membrane in one gas 
diffusion layer, it is possible to prevent the electrolyte 
membrane with which this is pressure contacted from 
being deformed. 

[0043] Further, since the gas diffusion layer has the 
porous structure, it is preferable that the gasket integrat- 
ed therewith is formed by impregnating the liquid rubber 
into the porous structure of the gas diffusion layer, as 
described in the ninth aspect. 
[0044] Further, in the constituting part for the fuel bat- 
tery in accordance with the tenth aspect of the present 
invention provided with the structure mentioned above, 
since the electrolyte membrane and the gas diffusion 
layer are independently formed, the through hole is pro- 
vided near the peripheral edge portion of a pair of gas 
diffusion layers holding the independent electrolyte 
membrane therein, and the gasket is integrally formed 
on both surfaces of the gas diffusion layer via the 
through hole, it is sufficient to replace only the gas dif- 
fusion layer provided with the gasket with leaving the 
electrolyte membrane independent from the gas diffu- 
sion layer, at a time of replacing the gas diffusion layer. 
[0045] Further in addition, in the constituting part for 
the fuel battery in accordance with the eleventh aspect 
of the present invention provided with the structure men- 
tioned above, since the gasket covers the peripheral 
edge portion of the gas diffusion layer, and particularly 
covers the end surface of the gas diffusion layer, it is 
possible to prevent the sealed fluid from permeating 
through the gas diffusion layer so as to leak toward the 
end surface. 

[0046] In this case, in connection with the inventions 
in accordance with the seventh aspect to the eleventh 
aspect mentioned above, the subject proposal includes 
the following technical matters. 

© • One gasket proposed by the subject applica- 
tion is a structure in which the MEA is sandwiched 
by the gaskets integrated with the GDL, corre- 
sponding to a membrane seal for a cell of a fuel bat- 
tery stack. 

. Further, the GDL integrated gasket is constitut- 
ed by a combination of a gasket A and a gasket 
B. The gasket A has double seal lips in the side 
of the separator. It has a flat seal surface in the 
side of the MEA, The gasket B has double beat 
seal lips in both of the side of the separator and 
the side of the MEA, and since an inner beat in 
the side of the M EA is structured such as to seal 
by holding the MEA therewith, a height of the 
seal lip is made lower at that degree. 
Both of the gaskets A and B are made by GDL 
being impregnated with the liquid rubber. 

(D • One gasket proposed by the subject applica- 
tion is a structure in which the problems in the ex- 
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isting product are solved by reducing an area of the 
expensive MEA, separating the GDL which is con- 
sidered to be replaced due to the permanent strain, 
and integrating the GDL with the seal. 

An integration of the GDL and the seal is 
achieved by a combination of two kinds of gas- 
kets A and B, and a structure with the double 
seal lips, the inner side of which is mainly for 
fixing to the MEA and the outer side of which is 
for sealing, for the purpose that the seal per- 
formance is not deteriorated. 
An inner side of the double lips is structured 
such that a height of the inner side is made low- 
er at a thickness of the M EA by considering the 
thickness. A part thereof is made flat, for the 
purpose of improving a seal property for reduc- 
ing the deformation of membrane. 
A liquid rubber is used for the rubber material 
for the purpose of impregnation into the porous 
body for example, a two-solution type liquid sil- 
icone rubber is used. Further, a liquid fluorine 
rubber, a liquid ethylene propylene rubber or 
the like may be employed. 

® • One gasket proposed by the subject applica- 
tion is a gasket which seals between a collector 
electrode (separator) of the fuel battery and a reac- 
tion electrode portion, in which the gasket is inte- 
grally formed with the GDL positioned so as to hold 
the MEA between a pair of them. 

The through hole is provided in the GDL, and 
the gasket is integrally formed so as to cover 
the end portion of the GDL. 
The integral molding is executed by an LIM 
molding machine. 

A liquid rubber material having a low hardness 
(Hs 20 to 60) is employed for the gasket. 

© • Further, in one gasket proposed by the subject 
application, in order to achieve the problems in the 
prior art mentioned above, the UEA is separated in- 
to the MEA and the GDL. the gasket is integrated 
with the GDL. and the MEA can be recycled at a 
time of replacing the UEA due to the permanent 
strain of the GDL. 

In forming the gasket in the GDL, since the GDL 
is the porous body, an impregnation of the liquid 
rubber can be considered, however, in orderto 
improve a productivity, the through hole is pro- 
vided in the side of the GDL, and the rubber is 
integrally formed there on both surfaces. 
In the molding, a mold is clamped only at the 
periphery of the seal portion, and a clearance 
is provided in a mold structure so as not to com- 
press the porous portion of the reaction surface 
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requiring a gas diffusion function. Further, tak- 
ing a leakage in the direction to the end surface 
of the GDL into consideration, the structure is 
made such that the end surface is covered by 
the rubber. 

For the gasket material, a liquid rubber capable 
of executing an injection molding at a low pres- 
sure and having a rubber hardness of Hs 20 to 
60 is used. 

[0047] Further, when the gas diffusion layer and the 
seat lip of the gasket are arranged so as not to overlap 
with each other in a plane, as in the constituting part for 
the fuel battery in accordance with the twelfth aspect of 
the present invention provided with the structure men- 
tioned above, the gas diffusion layer is not positioned 
immediately below the seal lip of the gasket, so that it is 
possible to restrict the permanent compression strain 
generated in the gasket to a comparatively small level. 
[0048] In this case, in order to arrange the gas diffu- 
sion layer and the seal lip of the gasket so as not to over- 
lap with each other in the plane as mentioned above, it 
is preferable that the gas diffusion layer is arranged in 
a side surface of the gasket, or the gasket is arranged 
in an outer side of the gas diffusion layer, and in order 
to integrate the gas diffusion layer with the gasket, it is 
preferable that the liquid rubber in a part of the gasket 
is impregnated into the gas diffusion layer in the bonding 
portion between the gas diffusion layer and the gasket 
(the thirteenth aspect). 

[0049] Further, the gasket includes the gasket having 
the seals on both surfaces provided with the seal lips in 
both of the upper and lower surfaces, and the gasket 
having the seal on one surface provided with the seal 
lip in any one of both of the upper and lower surfaces 
(the fourteenth aspect), and there is a case that the sep- 
arator made of the carbon plate or the like is integrally 
formed with the gas diffusion layer and the gasket (the 
fifteenth aspect). 

[0050] Further, in connection with the inventions in ac- 
cordance with the twelfth aspect to the fifteenth aspect 
mentioned above, in order to achieve the objects men- 
tioned above, the subject proposal includes the follow- 
ing technical matters. 

® An integrated product of a gas diffusion layer 
and a gasket for a fuel battery, in which the gas dif- 
fusion layer made of a carbon fiber or the like used 
forthe fuel battery and the gasket corresponding to 
a cured material of a liquid rubber are integrally 
formed, and in which the gas diffusion layer is not 
positioned immediately below a lip of the gasket, 
and the gas diffusion layer is fixed to a side surface 
of the gasket. 

(D An integrated product of a gas diffusion layer 
and a gasket for a fuel battery, in which the gas dif- 
fusion layer made of a carbon fiber or the like used 
forthe fuel battery and the gasket corresponding to 
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a cured material of a liquid rubber are integrally 
formed, and in which the gaskets are formed on 
both surface with respect to the gas diffusion layer, 
however, the gas diffusion layer is not positioned 
immediately below a lip of the gasket, and the gas 
diffusion layer is fixed to a side surface of the gas- 
ket. 

(3) An integrated product of a gas diffusion layer 
and a gasket for a fuel battery, in which the gas dif- 
fusion layer made of a carbon fiber or the like used 
for the fuel battery and the gasket corresponding to 
a cured material of a liquid rubber are integrally 
formed, and in which the gas diffusion layer is not 
positioned immediately below a lip of the gasket, 
and the gas diffusion layer is fixed to a side surface 
of the gasket, wherein a bonding portion between 
the gasket and the gas diffusion layer is in a state 
that the gas diffusion layer is impregnated with the 
rubber. 

@ An integrated product of a gas diffusion layer 
and a gasket for a fuel battery, in which the gas dif- 
fusion layer made of a carbon fiber or the like used 
for the fuel battery and the gasket corresponding to 
a cured material of a liquid rubber are integrally 
formed, and in which the gaskets are formed on 
both surfaces with respect to the gas diffusion layer, 
however, the gas diffusion layer is not positioned 
immediately below a lip of the gasket, and the gas 
diffusion layer is fixed to a side surface of the gas- 
ket, wherein a bonding portion between the gasket 
and the gas diffusion layer is in a state that the gas 
diffusion layer is impregnated with the rubber. 
© An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the carbon plate used in a separator for the 
fuel battery, the gas diffusion layer made of a carbon 
fiber or the like and the gasket corresponding to a 
cured material of a liquid rubber are integrally 
formed, and in which the gas diffusion layer is not 
positioned immediately below a lip of the gasket, 
and the gas diffusion layer is fixed to a side surface 
of the gasket. 

@ An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the carbon plate used in a separator for the 
fuel battery, the gas diffusion layer made of a carbon 
fiber or the like and the gasket corresponding to a 
cured material of a liquid rubber are integrally 
formed, and in which the gas diffusion layer is not 
positioned immediately below a lip of the gasket, 
and the gas diffusion layer is fixed to a side surface 
of the gasket, wherein a bonding portion between 
the gasket and the gas diffusion layer is in a state 
that the gas diffusion layer is impregnated with the 
rubber. 

® An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a cured material 
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of a liquid rubber is formed on one surface in the 
side of the gas diffusion layer of an integrated prod- 
uct of the carbon plate used in a separator for the 
fuel battery and the gas diffusion layer made of a 
carbon fiber or the like (that is, the gasket is formed 5 
only in the side of an ion exchange membrane) , and 
in which the gas diffusion layer is not positioned im- 
mediately below a lip of the gasket, and the gas dif- 
fusion layer is fixed to a side surface of the gasket. 
® An integrated product of a carbon plate, a gas 10 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a cured material 
of a liquid rubber is formed on one surface in the 
side of the gas diffusion layer of an integrated prod- 
uct of the carbon plate used in a separator for the 15 
fuel battery and the gas diffusion layer made of a 
carbon fiber or the like (that is, the gasket is formed 
only in theside of an ion exchange membrane) , and 
in which the gas diffusion layer is not positioned im- 
mediately below a lip of the gasket, and the gas dif- 20 
fusion layer is fixed to a side surface of the gasket, 
wherein a bonding portion between the gasket and 
the gas diffusion layer is in a state that the gas dif- 
fusion layer is impregnated with the rubber. 
(9) An integrated product of a carbon plate, a gas 25 
diffusion layer and gaskets on both surfaces for a 
fuel battery, in which the gasket corresponding to a 
cured material of a liquid rubber is formed on one 
surface in the side of the gas diffusion layer of an 
integrated product of the carbon plate used in a sep- so 
arator for the fuel battery and the gas diffusion layer 
made of a carbon fiber or the like (that is, the gasket 
is formed only in the side of an ion exchange mem- 
brane), and the gasket is also formed in the side of 
a cooling water corresponding to the side of the car- 35 
bon plate, and in which the gas diffusion layer is not 
positioned immediately below a lip of the gasket, 
and the gas diffusion layer is fixed to a side surface 
of the gasket. 

® An integrated product of a carbon plate, a gas 40 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a cured material 
of a liquid rubber is formed on one surface in the 
side of the gas diffusion layer of an integrated prod- 
uct of the carbon plate used in a separator for the 45 
fuel battery and the gas diffusion layer made of a 
carbon fiber or the like (that is, the gasket is formed 
only in the side of an ion exchange membrane), and 
in which an adhesive agent is applied to the carbon 
plate, and a rubber permeated into the gas diffusion so 
layer reacts with the adhesive agent on the carbon 
plate so as to be integrally formed in such a manner 
as to hold the gas diffusion layer therein, wherein a 
bonding portion between the gasket and the gas dif- 
fusion layer is in a state that the gas diffusion layer 55 
is impregnated with the rubber. 
© An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 



which the gasket corresponding to a cured material 
of a liquid rubber is formed on one surface in the 
side of the gas diffusion layer of an integrated prod- 
uct of the carbon plate used in a separator for the 
fuel battery and the gas diffusion layer made of a 
carbon fiber or the like (that is, the gasket is formed 
only in the side of an ion exchange membrane) . An 
adhesive agent is applied to the carbon plate, and 
the gasket reacts with the adhesive agent on the 
carbon plate, whereby the gasket and the carbon 
plate are integrally formed. At the same time, the 
gas diffusion layer which is not positioned immedi- 
ately below the gasket and is positioned in a side 
surface is fixed by the gasket. An adhesive agent is 
also applied to the side of the carbon plate corre- 
sponding to the back surface thereof, and a cured 
material of a liquid rubber is formed, whereby a dou- 
ble-face gasket type is made. 
@ An integrated product of a carbon plate, a gas 
diffusion layer and a gasket for a fuel battery, in 
which the gasket corresponding to a cured material 
of a liquid rubber is formed on one surface in the 
side of the gas diffusion layer of an integrated prod- 
uct of the carbon plate used in a separator for the 
fuel battery and the gas diffusion layer made of a 
carbon fiber or the like (that is, the gasket is formed 
only in the side of an ion exchange membrane) . An 
adhesive agent is applied to the carbon plate, and 
the gasket reacts with the adhesive agent on the 
carbon plate, whereby the gasket and the carbon 
plate are integrally formed. At the same time, the 
gas diffusion layer which is not positioned immedi- 
ately below the gasket and is positioned in a side 
surface is impregnated with the rubber, and the gas 
diffusion layer is fixed by the gasket. An adhesive 
agent is also applied to the side of the carbon plate 
corresponding to the back surface thereof, and a 
cured material of a liquid rubber is formed, v/hereby 
a double-face gasket type is made. 
© An integrated product of a carbon plate used in 
a separator for a fuel battery and a gas diffusion lay- 
er made of a carbon fiber or the like, in which 
through holes are provided with intervals immedi- 
ately below the gasket in the carbon plate, the gas- 
ket is formed on both surfaces of the carbon plate 
through the through holes, and simultaneously the 
gas diffusion layer which is not positioned immedi- 
ately below the gasket but is positioned in a side 
surface is fixed. There is provided an integrated 
product of the carbon plate, the gas diffusion layer 
and the gasket for the fuel battery which is manu- 
factured without using an adhesive agent. 
® An integrated product of a carbon plate used in 
a separator for a fuel battery and a gas diffusion lay- 
er made of a carbon fiber or the like, in which 
through holes are provided with intervals immedi- 
ately below the gasket in the carbon plate, the gas- 
ket is formed on both surfaces of the carbon plate 
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through the through holes, and simultaneously the 
gas diffusion layer which is not positioned immedi- 
ately below the gasket but is positioned in a side 
surface is impregnated with a rubber and the gas 
diffusion layer is fixed by the gasket. There is pro- 
vided an integrated product of the carbon plate, the 
gas diffusion layer and the gasket for the fuel battery 
which is manufactured without using an adhesive 
agent. 

[0051] As mentioned above, for example, in the prod- 
uct in which the gas diffusion layer made of the carbon 
fiberorthe like used in the separator for the fuel battery, 
and the gasket corresponding to the cured material of 
the liquid rubber are integrally formed, or in the product 
in which the carbon plate, the gas diffusion layer made 
of the carbon fiber or ihe like, and the gasket corre- 
sponding to the cured material of the liquid rubber are 
integrally formed, when the gas diffusion layer does not 
exist immediately below the gasket, the gas diffusion 
layer is positioned in the side surface of the gasket, and 
the gas diffusion layer is impregnated with the rubber so 
as to be fixed to the gasket, it is possible to restrict the 
permanent compression strain generated in the gasket 
to a small level because the gas diffusion layer is not 
positioned immediately below the gasket. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0052] 

Fig. 1 is a schematic perspective view of a consti- 
tuting part for a fuel battery in accordance with a 
first embodiment of the present invention; 
Fig. 2 is a cross sectional view along a line A-A in 

Fig. 1 ; 

Fig. 3 is a schematic perspective view showing an 
assembling state of the constituting part for the fuel 
battery; 

Fig. 4 is a schematic perspective view of a consti- 
tuting part for a fuel battery in accordance with a 
second embodiment of the present invention; 
Fig. 5 is a cross sectional view along a line B-B in 
Fig. 4; 

Fig. 6 is a schematic perspective view of a consti- 
tuting part for a fuel battery in accordance with a 
third embodiment of the present invention; 
Fig. 7 is a cross sectional view along a line C-C in 

Fig. 6; 

Fig. 8 is a cross sectional view of a constituting part 
for a fuel battery in accordance with a fourth em- 
bodiment of the present invention; 
Fig. 9 is a cross sectional view of a constituting part 
for a fuel battery in accordance with a fifth embod- 
iment of the present invention: 
Fig. 10 is a cross sectional view of a main portion 
of a molding machine for forming the constituting 
part for the fuel battery; 



Fig. 11 is a plan view of a constituting part for a fuel 
battery in accordance with a sixth embodiment of 
the present invention; 

Fig. 12 is an enlarged cross sectional view along a 
5 line D-D in Fig. 11; 

Fig. 1 3 is a plan view of a constituting part for a fuel 
battery in accordance with a seventh embodiment 
of the present invention; 

Fig. 14 is an enlarged cross sectional view along a 

w tine E-E in Fig. 13; 

Fig. 15 is a schematic view of a structure of a fuel 
battery in accordance with a conventional art; 
Fig. 16 is a cross sectional view of a main portion 
showing an assembling state of a constituting part 

15 for the fuel battery in accordance with the conven- 
tional art; 

Fig. 17 is a cross sectional view of a fuel battery in 
accordance with another conventional art; and 
Fig. 18 is an enlarged view of a main portion in Fig. 
so 17. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0053] Next a description will be given of embodi- 
25 ments in accordance with the present invention with ref- 
erence to the accompanying drawings. 

First embodiment 

30 [0054] Fig. 1 shows a schematic perspective view of 
a constituting part 1 for a fuel battery (separator for a 
fuel battery) in accordance with a first embodiment of 
the present invention, and a cross sectional view along 
a line A-A thereof is shown in Fig. 2. Further, Fig. 3 

35 shows a cross sectional view of an assembling state of 
the constituting part 1 for the fuel battery. Further, refer- 
ence numeral 6 in Fig. 3 denotes a reaction electrode 
portion (MEA: Membrane Electrode Assembly) assem- 
bled with the constituting part 1 for the fuel battery. 

40 [0055] The constituting part 1 for the fuel battery in 
accordance with the present embodiment is structured 
in the following manner. 

[0056] That is : at first, a separator (separator main 
body) 2 constituted by a carbon plate having a prede- 
45 termined thickness is provided, and a gas diffusion layer 
3 made of a carbon fiber and a gasket 4 made of a liquid 
rubber cured material are integrally formed with one sur- 
face of the separator 2. 

[0057] The gasket 4 is integrally provided with a flat 
so base portion 4a received in a receiving groove 2a pro- 
vided on one surface of the separator 2, and a lip portion 
4b having a substantially trapezoidal cross sectional 
shape and integrally formed with the base portion 4a, 
and is integrated with the separator 2 so as to hold the 
55 gas diffusion layer 3 with the separator 2 in accordance 
that the liquid rubber of the gasket 4 impregnated into 
the carbon fiber of the gas diffusion layer 3 reacts with 
an adhesive agent 5 which is previously applied to an 
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inner surface of the receiving groove 2a so as to be so- 
lidified, at an immediately upper position of the receiving 
groove 2a. 

[0058] Further, the gas diffusion layer 3 is integrated 
with the separator 2 so as to be held between the gasket 

4 and the separator 2 in accordance that the liquid rub- 
ber of the gasket 4 impregnated into the carbon fiber of 
the gas diffusion layer 3 reacts with the adhesive agent 

5 within the receiving groove 2a so as to be solidified, 
at the immediately upper position of the receiving 
groove 2a. 

[0059] The gas diffusion layer 3 is formed in a flat 
shape having substantially the same size and the same 
shape as those of the separator 2, and an upper surface 
of a lip portion 4b of the gasket 4 is formed so as to 
protrude outward from the gas diffusion layer 3. 
[0060] In the constituting part 1 for the fuel battery, 
since the separator 2 constituted by the carbon plate, 
the gas diffusion layer 3 made of the carbon fiber, and 
the gasket 4 made of the liquid rubber cured material 
are integrally formed with each other as mentioned 
above, it is possible to reduce steps of assembling these 
parts with each other at a time of assembling of the fuel 
battery. 

[0061] Further, since the liquid rubber forming the 
gasket 4 is impregnated into the carbon fiber of the gas 
diffusion layer 3 so as to react with the adhesive agent 
5 within the receiving groove 2a and solidify, thereby be- 
ing integrally formed with the separator 2 so as to hold 
the gas diffusion layer 3, there is provided a structure in 
which the gasket 4 and the gas diffusion layer 3 are 
closely attached. Accordingly, it is possible to prevent 
the space forming the shortcut flow passage for the gas 
which is formed in the prior art mentioned above, from 
being formed between the gasket 4 and the gas diffusion 
layer 3. 

[0062] Further, since the liquid rubber forming the 
gasket 4 is impregnated into the carbon fiber of the gas 
diffusion layer 3 so as to reach the separator 2, whereby 
the gasket 4 and the separator 2 are directly integrally 
formed, it is possible to prevent the gas leakage flow 
passage from being formed between the both elements 
2 and 4. 

Second embodiment 

[0063] Fig. 4 shows a schemalic perspective view of 
a constituting part 1 for a fuel battery (separator for a 
fuel battery) in accordance with a second embodiment 
of the present invention, and a cross sectional view 
along a line B-B thereof is shown in Fig. 5. 
[0064] The constituting part 1 for the fuel battery in 
accordance with the present embodiment is structured 
in the following manner. 

[0065] That is, at first, a separator (separator main 
body) 2 constituted by a carbon plate having a prede- 
termined thickness is provided, a gas diffusion layer 3 
made of a carbon fiber and a gasket 4 made of a liquid 



rubber cured material are integrally formed with one sur- 
face of the separator 2, and a gasket 7 made of a liquid 
rubber cured material is integrally formed with an oppo- 
site surface of the separator 2. 

5 [0066] One gasket 4 provided on one surface of the 
separator 2 is integrally provided with a flat base portion 
4a received in a receiving groove 2a provided on one 
surface of the separator 2, and a lip portion 4b having a 
substantially trapezoidal cross sectional shape and in- 
fo tegrally formed with the base portion 4a, and is integrat- 
ed with the separator 2 so as to hold the gas diffusion 
layer 3 with the separator 2 in accordance that the liquid 
rubber of the gasket 4 impregnated into the carbon fiber 
of thegas diffusion Iayer3 reacts with an adhesive agent 

*5 5 which is previously applied to an inner surface of the 
receiving groove 2a so as to solidify, at an immediately 
upper position of the receiving groove 2a. 
[0067] Further the gas diffusion layer 3 is integrated 
with the separator 2 so as to be held between the gasket 

20 4 and the separator 2 in accordance that the liquid rub- 
ber of the gasket 4 impregnated into the carbon fiber of 
the gas diffusion layer 3 reacts with the adhesive agent 
5 within the receiving groove 2a so as to solidify., at the 
immediately upper position of the receiving groove 2a. 

25 [0068] The gas diffusion layer 3 is formed in a flat 
shape having substantially the same size and the same 
shape as those of the separator, and an upper surface 
of a lip portion 4b of the gasket 4 is formed so as to 
protrude outward from the gas diffusion layer 3. 

30 [0069] Further, another gasket 7 provided on the op- 
posite surface of the separator 2 is integrally provided 
with a flat base portion 7a. and a lip portion 4b having a 
substantially triangular cross sectional shape and inte- 
grally formed with the base portion 7a, and is integrated 

35 with the separator 2 by an adhesive agent 8 applied to 
the opposite surface of the separator 2. 
[0070] In the constituting part 1 for the fuel battery, 
since the separator 2 constituted by the carbon plate, 
the gas diffusion layer 3 made of the carbon fiber, and 

40 a pair of gaskets 4 and 7 made of the liquid rubber cured 
material are integrally formed with each other as men- 
tioned above, it is possible to reduce steps of assem- 
bling these parts with each other at a time of assembling 
of the fuel battery. 

45 [0071] Further since the liquid rubber forming one 
gasket 4 is impregnated into the carbon fiber of the gas 
diffusion layer 3 so as to react with the adhesive agent 
5 within the receiving groove 2a and solidify, thereby be- 
ing integrally formed with the separator 2 so as to hold 

so the gas diffusion layer 3 , there is provided a structure in 
which the gasket 4 and the gas diffusion layer 3 are 
closely attached. Accordingly, it is possible to prevent 
the space forming the shortcut flow passage for the gas, 
which is formed in the prior art mentioned above, from 

55 being formed between the gasket 4 and the gas diffusion 

layer 3. 

[0072] Further since the liquid rubber forming one 
gasket 4 is impregnated into the carbon fiber of the gas 
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diffusion layer 3 so as to reach the separator 2, whereby 
the gasket 4 and the separator 2 are directly integrally 
formed, it is possible to prevent the gas leakage flow 
passage from being formed between the both elements 
2 and 4. 

Third embodiment 

[0073] Rg. 6 shows a schematic perspective view of 
a constituting part 1 for a fuel battery (separator for a 
fuel battery) in accordance with a third embodiment of 
the present invention, and a cross sectional view along 
a line C-C thereof is shown in Fig. 7. 
[0074] The constituting part 1 for the fuel battery in 
accordance with the present embodiment is structured 
in the following manner. 

[0075] That is, at first, a separator (separator main 
body) 2 constituted by a carbon plate having a prede- 
termined ihickness is provided, a gas diffusion layer 3 
made of a carbon fiber and a gasket 4 made of a liquid 
rubber cured material are integrally formed with one sur- 
face of the separator 2, and a gasket 7 made of a liquid 
rubber cured material is integrally formed with an oppo- 
site surface of the separator 2. 
[0076] One gasket 4 provided on one surface of the 
separator 2 is integrally provided with a flat base portion 
4a received in a receiving groove 2a provided on one 
surface of the separator 2, and a lip portion 4b having a 
substantially trapezoidal cross sectional shape and in- 
tegrally formed with the base portion 4a, and another 
gasket 7 provided on the opposite surface of the sepa- 
rator 2 is integrally provided with a fiat base portion 7a, 
and a lip portion 7b having a substantially triangular 
cross sectional shape and integrally formed with the 
base portion 7a. 

[0077] A pair of gaskets 4 and 7 are integrated with 
the separator 2 without any adhesive agent in accord- 
ance that a part of the liq uid rubber impregnated into the 
carbon fiber of the gas diffusion layer 3 at an immedi- 
ately upper position of the receiving groove 2a passes 
through a through hole 2b which is previously provided 
in a bottom surface portion of the receiving groove 2a, 
and reaches the opposite surface so as to be formed as 
a double-face gasket. A desired number of through 
holes 2b are provided so as to be arranged in one line 
along an extending direction of the gaskets 4 and 7. 
[0078] Further, the gas diffusion layer 3 is integrated 
with the separator 2 so as to be held between one gasket 
4 and the separator 2 in accordance that a part of the 
liquid rubber impregnated into the carbon fiber of the gas 
diffusion layer 3 passes through the through holes 2b 
and reaches the opposite surface so as to be formed as 
a double-face gasket. 

[0079] The gas diffusion layer 3 is formed in a flat 
shape having substantially the same size and the same 
shape as those of the separator 2, and an upper surface 
of a lip portion 4b of one gasket 4 is formed so as to 
protrude outward from the gas diffusion layer 3. 



[0080] In the constituting part 1 for the fuel battery, 
since the separator 2 constituted by the carbon plate, 
the gas diffusion layer 3 made of the carbon fiber, and 
a pair of gaskets 4 and 7 made of the liquid rubber cured 
5 material are integrally formed with each other as men- 
tioned above, it is possible to reduce steps of assem- 
bling these parts with each other at a time of assembling 
of the fuel battery. 

[0081] Further since the liquid rubber forming one 
10 gasket 4 is impregnated into the carbon fiber of the gas 
diffusion layer 3 so as to solidify, thereby being integrally 
formed with the separator 2 so as to hold the gas diffu- 
sion layer 3, there is provided a structure in which the 
gasket 4 and the gas diffusion layer 3 are closely at- 
15 tached. Accordingly, it is possible to prevent the space 
forming the shortcut flow passage for the gas, which is 
formed in the prior art mentioned above, from being 
formed between the gasket 4 and the gas diffusion layer 
3. 

20 [0082] Further, since the liquid rubber forming one 
gasket 4 is impregnated into the carbon fiber of the gas 
diffusion layer 3 so as to reach the separator 2, whereby 
the gasket 4 and the separator 2 are directly integrally 
formed : it is possible to prevent the gas leakage flow 

25 passage from being formed between the both elements 
2 and 4. 

[0083] Further, since a pair of gaskets 4 and 7 are in- 
tegrally formed with the separator 2 without any adhe- 
sive agent, it is possible to omit an adhesive agent ap- 
30 plication step from the steps of manufacturing the con- 
stituting part 1 for the fuel battery, so that it is possible 
to make the manufacturing easy and it is possible to pro- 
vide a product which is advantageous in view of cost. 

35 Fourth embodiment 

[0084] Fig. 8 shows a cross section of a constituting 
part for a fuel battery (gasket for a fuel battery) in ac- 
cordance with a fourth embodiment of the present in- 
40 vention, and the constituting part for the fuel battery is 
structured as follows. 

[0085] That is, at first, a reaction electrode portion 
(MEA) 11 in which an electrolyte membrane (ion ex- 
change membrane) 12 and electrodes with catalyst (cat- 

45 alyst layers) 13 and 14 are integrated is provided in the 
middle in the vertical direction of the drawing, and gas 
diffusion layers (GDL) 15 and 1 6 made of a carbon fiber, 
a metal fiber or the like are respectively layered on both 
upper and lower sides of the reaction electrode portion 

so 11 in a non-adhesive manner as separate bodies, and 
separators (collector electrodes) 17 and 18 are respec- 
tively layered on both upper and lower sides of the gas 
diffusion layers 15 and 16, whereby a laminated body 
corresponding to one cell is constituted. 

55 [0086] A peripheral edge portion of the electrolyte 
membrane 12 protrudes outward in the plane direction 
beyond the electrodes with catalyst 1 3 and 1 4, however, 
are set to be shorter than the upper and lower gas dif- 
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fusion layers 15 and 16 : and gaskets (seal gaskets) 1 9, 
20, 21 and 22 are integrally formed with both surfaces 
of the peripheral edge portions of the upper and lower 
gas diffusion layers 15 and 16, respectively. 
[0087] Among them, at first, the gasket 19 in the side 
of the separator 17 of the upper gas diffusion layer 15 
in the drawing has an outer lip 1 9a and an inner lip 1 9b 
so as to constitute a double-lip structure., and both of the 
lips 19a and 19b are closely attached to the separator 
17. The gasket 20 in the side of the reaction electrode 
portion 1 1 of the upper gas diffusion layer 1 5 in the draw- 
ing is formed in a flat shape so as to form a flat seal 
structure, and is closely attached to the electrolyte mem- 
brane 12 by a part of an inner side thereof. Since the 
gas diffusion layer 1 5 has a porous structure, both of the 
gaskets 1 9 and 20 are formed by being impregnated 
with a liquid silicone rubber, and accordingly are inte- 
grally formed with each other. 

[0088] Further, the gasket 21 in Ihe side ol the reac- 
tion electrode portion 1 1 of the lower gas diffusion layer 
16 in the drawing has an outer tip 21a and an inner lip 
21b so as to constitute a double-lip structure, and the 
outer lip 21a is closely attached to the flat seal of the 
gasket 20 : and the inner lip 21b is closely attached to 
the electrolyte membrane 12. The inner lip 21 b is formed 
so that a height thereof is smaller than that of the outer 
lip 21a at a thickness of the electrolyte membrane 12. 
The gasket 22 in the side of the separator 18 of the lower 
gas diffusion layer 1 6 in the drawing has an outer lip 22a 
and an inner lip 22b so as to constitute a double-lip struc- 
ture, and both of the lips 22a and 22b are closely at- 
tached to the separator 1 8. Since the gas diffusion layer 
16 has a porous structure, both of the gaskets 21 and 
22 are formed by being impregnated with a liquid sili- 
cone rubber, and accordingly are integrally formed with 
each other. 

[0089] Further, a dimension of each of the portions is 
set as follows. 

Thickness of electrolyte membrane 12: 50 to 150 
urn 

Thickness of gas diffusion layers 15 and 16: 0.5 to 
1 mm 

Height of lips 19a, 19b, 21a, 22a, 22b: 0.5 mm 
Thickness of flat seal 20: 0.3 mm 
Height of lip 21b: 0.4 mm 

[0090] An assembled structure having the structure 
mentioned above constructs a fuel battery ceil as an fin- 
ished assembly product, and has a feature that the fol- 
lowing f u notion and effects can be achieved by the struc- 
ture mentioned above. 

[0091] That is, at first, since the reaction electrode 
portion 11 provided with the electrolyte membrane 12 
and the gas diffusion layers 1 5 and 1 6 arranged in both 
surfaces thereof are formed as independent bodies as 
described above, and the gaskets 1 9, 20, 21 and 22 are 
respectively provided on both surfaces of a pair of gas 



diffusion layers 15 and 16 holding the independent re- 
action electrode portion 11 from both sides between the 
pair, it is possible to replace only the gas diffusion layers 
15 and 16 provided with the gaskets 19, 20, 21 and 22 

5 by a substitute with leaving the independent reaction 
electrode portion 11, when there occurs a necessity of 
replacing the gas diffusion layers 1 5 and 1 6 due to gen- 
eration of permanent strain or the like. Accordingly, 
since it is not necessary to replace the reaction etec- 

10 trode portion 12 corresponding to a comparatively ex- 
pensive part each time, it is possible to reduce a cost 
for parts and a cost for maintenance. A replacing oper- 
ation can be significantly easily executed. 
[0092] Further totally four sets of gaskets 19, 20, 21 

is and 22 are provided on both upper and lower surfaces 
of a pair of gas diffusion layers 15 and 16 holding the 
reaction electrode portion 1 1 formed as the independent 
structure with no adhesion from both sides .thereof, a 
seal portion of the cell is structured by ^ combination of 

20 the gas diffusion layers 15 and 1 6 aiicl the gaskets 19, 
20, 21 and 22, and the electrolyte membrane 12 is re- 
ceived in side the seal portion. Accordingly, since a 
plane area of the electrolyte membrane 12 correspond- 
ing to the comparatively expensive part can be made 

25 smaller in comparison with the conventional one, it is 
possible to reduce the cost for parts at this degree. 
[0093] Further in addition thereto, since the respec- 
tive gaskets 19, 21 and 22 are formed in the double-lip 
structure, it is possible to achieve an excellent seal per- 

30 formance, and since the gasket 20 is formed in the flat 
seal structure, it is possible to restrict a deformation of 
the electrolyte membrane 12 pressed and contacted 
thereby to a small level. 

35 Fifth embodiment 

[0094] Fig. 9 shows a cross section of . a constituting 
part for a fuel battery (gasket for a fuel battery) in ac- 
cordance with a fifth embodiment of the present, inven- 
40 tion, and the constituting part for the fuel battery is struc- 
tured as follows. 

[0095] That is. at first, a reaction electrode portion 
(MEA) 11 in which an electrolyte membrane (ion ex- 
change membrane) 1 2 and electrodes with catalyst (cat- 

45 alyst layers) 13 and 14 are integrated is provided in the 
middle in a vertical direction of We drawing, and gas dif- 
fusion layers (GDL) 15 and 16 made of a carbon fiber, 
a metal fiber or the like are respectively layered on both 
upper and lower sides of the reaction electrode portion 

so 1 1 in a non-adhesive manner, and separators (collector 
electrodes) 17 and 18 are respectively layered on both 
upper and lower sides of the gas diffusion layers 1 5 and 
1 6 , whereby a laminated body corresponding to one cell 
is constituted. 

55 [0096] A peripheral edge portion of the electrolyte 
membrane 12 protrudes outward in the plane direction 
beyond the electrodes with catalyst 1 3 and 14, and are 
set to be the same length (plane area) as that of the 
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upper and lower gas diffusion layers 15 and 16, a de- 
sired number of through holes 23 and 24 extending 
through in the thickness direction are respectively pro- 
vided in the peripheral edge portions of the upper and 
lower gas diffusion layers 15 and 16 : and the gaskets 
1 9 r 20, 21 and 22 are integrally formed with both surfac- 
es of the gas diffusion layers 15 and 16 via the through 
holes 23 and 24 in a non-adhesive manner. 
[0097] The gaskets 19 and 20 integrally formed with 
the upper gas diffusion layer 1 5 in the drawing are struc- 
tured such that the upper gasket 19 closely attached to 
the upper separator 1 7, and the lower gasket 20 closely 
attached to the electrolyte membrane 12 are integrally 
formed with each other via a rubber 25 charged into the 
through hole 23, and a membrane-like covering portion 
26 covering an end surface 1 5a of the gas diffusion layer 
1 5 is integrally formed so as to cover a whole of the pe- 
ripheral edge portion of the gas diffusion layer 15. 
[0098] Further, the gaskets 21 and 22 integrally 
formed with the lower gas diffusion layer 1 6 in the draw- 
ing are structured such that the upper gasket 21 closely 
attached to the electrolyte membrane 12, and the lower 
gasket 22 closely attached to the lower separator 1 8 are 
integrally formed with each other via a rubber 27 
charged into the through hole 24. and a membrane-like 
covering portion 28 covering an end surface 1 6a of the 
gas diffusion layer 1 6 is integrally formed so as to cover 
a whole of the peripheral edge portion of the gas diffu- 
sion layer 1 6. 

[0099] These gaskets 19, 20, 21 and 22 are formed 
by a liquid rubber capable of executing an injection 
molding at a low pressure, and a hardness of the rubber 
is set to about Hs 20 to 60. 

[0100] An assembled structure having the structure 
mentioned above constructs a fuel battery cell as an fin- 
ished assembly product, and has a feature that the fol- 
lowing functions and effects can be achieved by the 
structure mentioned above. 

[0101] That is, at first, since the reaction electrode 
portion 11 provided with the electrolyte membrane 12 
and the gas diffusion layers 15 and 16 arranged in both 
surfaces thereof are formed as independent bodies as 
described above, the through holes 23 and 24 are pro- 
vided near the peripheral edge portions of a pair of gas 
diffusion layers 15 and 16 holding the independent re- 
action electrode portion 1 1 from both sides thereof, and 
the gaskets 1 9, 20, 21 and 22 are integrally formed with 
both surfaces of the gas diffusion layers 15 and 16 via 
the through holes 23 and 24, it is possible to replace 
only the gas diffusion layers 15 and 16 with which the 
gaskets 19, 20, 21 and 22 are integrally formed by a 
substitute with leaving the independent reaction elec- 
trode portion 11, when there occurs a necessity of re- 
placing the gas diffusion layers 15 and 16 due to gen- 
eration of permanent strain or the like. Accordingly, 
since it is not necessary to replace the electrolyte mem- 
brane 12 corresponding to a comparatively expensive 
part each time, it is possible to reduce a cost for parts 



and a cost for maintenance. A replacing operation can 
be significantly easily executed. 
[0102] Further, in addition thereto, since the gaskets 
19, 20, 21 and 22 are formed so as to cover the periph- 

5 eral edge portions of the gas diffusion layers 1 5 and 1 6 
by the covering portions 26 and 28 integrally formed 
therewith, particularly cover the end surfaces 15a and 
16a of the gas diffusion layers 15 and 16, it is possible 
to prevent the sealed fluid from permeating through the 

10 gas diffusion layers 15 and 16 so as to leak in the direc- 
tion to the end surfaces 15a and 16a thereof. Accord- 
ingly, it is possible to provide the constituting part forthe 
fuel battery which can achieve an excellent seal prop- 
erty in the direction to the end surface. 

15 [01 03] In this case, a LIM molding machine is used in 
forming the constituting part for the fuel battery. As 
shown in Fig. 10, recess portions 31 and 32 are provided 
in parting portions of mold plates 29 and 30, and the 
mold is clamped only in portions near the peripheral 

20 edge portions of the gas diffusion layers 1 5 and 1 6 at a 
time of forming. In accordance with this structure, it is 
possible to execute the molding without compressing 
the porous portions on the reaction surfaces of the gas 
diffusion layers 15 and 1 6 requiring a gas diffusion func- 

25 tion. 

Sixth embodiment 

[01 04] Fig. 1 1 shows a plan view of a constituting part 
30 41 for a fuel battery in accordance with a sixth embodi- 
ment of the present invention, and an enlarged cross 
sectional view along a line D-D thereof is shown in Fig. 
12. 

[0105] The constituting part 41 for the fuel battery in 
35 accordance with the present embodiment is an integrat- 
ed product of a gas diffusion layer 42 and a gasket 43, 
and is structured as follows. 

[0106] That is, at first, the flat gas diffusion layer 42 
provided with a predetermined plane shape is provided, 

40 and the gasket 43 is arranged in an outer side {left side 
in Fig . 1 2) of an outer peripheral edge portion 42a in the 
gas diffusion layer 42 all around the periphery. 
[01 07] The gas diffusion layer 42 is formed by a car- 
bon fiber, the gasket 43 is formed by a liquid rubber 

45 cured material, and a part of the liquid rubber forming 
the gasket 43 is impregnated in the outer peripheral 
edge portion 42a of the gas diffusion layer 42, whereby 
the gas diffusion layer 42 and the gasket 43 are inte- 
grated. In the drawing, as a matter of convenience for 

50 explanation, dots are attached to the impregnated por- 
tions. 

[01 08] The gasket 43 is formed as a double-face seal 
type gasket respectively provided with seal lips 43a and 
43b on both upper and lower surfaces thereof, a height 
55 position of a seal surface 43c of the upper seal lip 43a 
is set to be above a height position of an upper surface 
42b of the gas diffusion layer 42, and a height position 
of a seal surface 43d of the lower seal lip 43b is set to 
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be below a height position of a lower surface 42c of the 
gas diffusion layer 42. Accordingly, the gas diffusion lay- 
er 42 is arranged within a height area of the gasket 43 
and is arranged inside and on the side surface of the 
gasket 43, whereby the gas diffusion layer 42 and the 
seal lips 43a and 43b of the gasket 43 are arranged so 
as not to vertically overlap on the plane. 
[0109] In the constituting part 41 for the fuel battery 
provided with the structure mentioned above, since the 
gas diffusion layer 42 and the seal lips 43a and 43b of 
the gasket 43 are arranged so as not to vertically overlap 
on the plane as mentioned above, the gas diffusion layer 
42 is not positioned immediately below or immediately 
above the seal lips 43a and 43b of the gasket 43, where- 
by it is possible to restrict the permanent compression 
strain generated in the gasket 43 to a smaller level than 
the prior an. 

Seventh embodiment 

[01 10] Fig. 1 3 shows a plan view of a constituting part 
41 for a fuel battery in accordance with a seventh em- 
bodiment of the present invention, and an enlarged 
cross sectional view along a line E-E thereof is shown 
in Fig. 14. 

[0111] The constituting part 41 for the fuel battery in 
accordance with the present embodiment is an integrat- 
ed product of a gas diffusion layer 42 ; a gasket 43 and 
a separator 44, and is structured as follows. 
[0112] That is, at first, the flat gas diffusion layer 42 
provided with a predetermined plane shape is provided, 
and the gasket 43 is arranged in an outer side (left side 
in Fig. 14) of an outer peripheral edge portion 42a in the 
gas diffusion layer 42 all around the periphery and the 
gas diffusion layer 42 and the gasket 43 are layered on 
one surface side (upper surface side in Fig 14) of the 
separator 44. 

[0113] The gas diffusion layer 42 is formed by a car- 
bon fiber, the gasket 43 is formed by a liquid rubber 
cured material, and the separator 44 is formed by a car- 
bon plate. Further, a part of the liquid rubber forming the 
gasket 43 is impregnated in the outer peripheral edge 
portion 42a of the gas diffusion layer 42, whereby the 
gas diffusion layer 42 and the gasket 43 are integrated 
(in the drawing, as a matter of convenience for explana- 
tion, dots are" attached to the impregnated portions), and 
a part of the liquid rubber reacts with an adhesive agent 
45 applied to the separator 44, whereby the gasket 43 
and the separator 44 are integrated. 
[0114] The gasket 43 is formed as a one-face seal 
type gasket provided with a seal lip 43a on an upper 
surface thereof, and a mounting portion 43e to the sep- 
arator 44 is provided on a lower surface thereof. A height 
position of a seal surface 43c of the seal lip 43a is set 
to be above a height position of an upper surface 42b 
of the gas diffusion layer 42, and a height position of a 
mounting surface 43f of the mounting portion 43e is set 
to be below a height position of a lower surface 42c of 



the gas diffusion layer 42. Accordingly, the gas diffusion 
layer 42 is arranged within a height area of the gasket 
' 43 and is arranged inside and on the side surface of the 
gasket 43, whereby the gas diffusion layer 42 and the 

5 seal lip 43a of the gasket 43 are arranged so as not to 
vertically overlap on the plane. 
[0115] Further, a groove-like recess portion 44a for 
fixing the gasket 43 by applying the adhesive agent 45 
is provided on one surface of the separator 44, and a 

10 step portion 44b for facilitating to position the gas diffu- 
sion layer 42 is provided inside the recess portion 44a. 
[0116] In the constituting part 41 for the fuel battery 
provided with the structure mentioned above, since the 
gas diffusion layer 42 and the seal lip 43a of the gasket 

is 43 are arranged so as not to vertically overlap on the 
plane as mentioned above, the gas diffusion layer 42 is 
not positioned immediately below the seal lip 43a ofthe 
gasket 43. Accordingly, It is possible to restrict the per- 
manent compression strain generated in the gasket 43 

20 to a smaller level than the prior art. 

EFFECT OF THE INVENTION AND INDUSTRIAL 
APPLICABILITY 

25 [0117] The present invention achieves the following 
effects. 

[0118] That is, at first, in the constituting part for the 
fuel battery in accordance with the first aspect of the 
present invention provided with the structure mentioned 

30 above, since the separator made of the carbon plate or 
the like, the gas diffusion layer made of the carbon fiber 
or the like, and the gasket made of the liquid rubber 
cured material or the like are integrally formed, it is pos- 
sible to reduce the number of steps of assembling the 

35 parts with each other at a time of assembling of the fuel 
battery. Accordingly, it is possible to make the assem- 
bling operation of the fuel battery easy. Further, since 
they are integrated, it is possible to significantly improve 
the seal property of the gasket portion mounted to the 

40 gas diffusion layer. 

[0119] Further, in the constituting part for the fuel bat- 
tery in accordance with the second aspect of the present 
invention provided with the structure mentioned above, 
since the gasket made of the liquid rubber cured mate- 

45 rial or the like is integrally formed with one surface in the 
side of the gas diffusion layer of the integrated product- 
of the separator made of the carbon plate or the like and 
the gas diffusion layer made of the carbon fiber or the 
like, it is possible to reduce the number of steps of as- 

50 sembling the parts with each other at a time of assem- 
bling of the fuel battery. Accordingly it is possible to 
make the assembling operation of the fuel battery easy. 
Further since they are integrated, it is possible to sig- 
nificantly improve the seal property of the gasket portion 

55 mounted to the gas diffusion layer. 

[0120] Further, in the constituting part for the fuel bat- 
tery in accordance with the third aspect of the present 
invention provided with the structure mentioned abov-i 
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since the gasket made of the liquid rubber cured mate- 
ria) or the like is integrally formed with one surface in the 
side of the gas diffusion layer of the integral product of 
the separator made of the carbon plate or the like and 
the gas diffusion layer made of the carbon fiber or the 
like : and the gasket is integrally formed with the opposite 
surface, it is possible to reduce the number of steps of 
assembling the parts with each other at a time of assem- 
bling of the fuel battery. Accordingly it is possible to 
make the assembling operation of the fuel battery easy. 
Further, since they are integrated, it is possible to sig- 
nificantly improve the seal property of the gasket portion 
mounted to the gas diffusion layer. The invention in ac- 
cordance with the present aspect provides the integrat- 
ed product of the double-face gasket. 
[0121] Further, in addition thereto, in the constituting 
part for the fuel battery in accordance with the fourth 
aspect of the present invention provided with the struc- 
ture mentioned above, since Ihe adhesive agent is ap- 
plied to the separator, and the rubber of the gasket per- 
meating into the gas diffusion layer is reacted with the 
adhesive agent on the separator, thereby being integral- 
ly formed in such a manner as to hold the gas diffusion 
layer therein, the structure in which the gasket and the 
gas diffusion layer are closely attached is provided, and 
it is possible to prevent the space forming the shortcut 
flow passage for the gas from being formed between the 
gasket and the gas diffusion layer. Accordingly it is pos- 
sible to improve a diffusion property of the gas, whereby 
it is possible to improve an efficiency of power genera- 
tion of the fuel battery. 

[0122] Further, since the rubber of the gasket perme- 
ates into the gas diffusion layer so as to reach the sep- 
arator, whereby the gasket and the separator are inte- 
grate, it is possible to prevent the gas leakage flow pas- 
sage form being formed, whereby it is possible to im- 
prove a seal property. 

[01 23] Further, in the constituting part for the fuel bat- 
tery in accordance with the fifth aspect of the present 
invention provided with the structure mentioned above, 
since the adhesive agent is also applied to the separa- 
tor, and the rubber of the gasket permeating into the gas 
diffusion layer is reacted with the adhesive agent on the 
separator, thereby being integrally formed in such a 
manner as to hold the gas diffusion layer therein, the 
structure in which the gasket and the gas diffusion layer 
are closely attached is provided, and it is possible lo pre- 
vent the space forming the shortcut flow passage for the 
gas from being formed between the gasket and the gas 
diffusion layer. Accordingly, it is possible to improve a 
diffusion property of the gas, whereby it is possible to 
improve an efficiency of power generation of the fuel 
battery. 

[0124] Further, since the rubber of the gasket perme- 
ates into the gas diffusion layer so as to reach the sep- 
arator, whereby the gasket and the separator are inte- 
grated, it is possible to preventthe gas leakage flow pas- 
sage form being formed, whereby it is possible to im- 



prove a seal property. 

[01 25] Further, since the adhesive agent is applied al- 
so to the opposite surface and the gasket is integrally 
formed, in accordance with the invention of the present 
5 aspect, the integrated product of the double-face gasket 
can be provided. 

[0126] Further, in the constituting part for the fuel bat- 
tery in accordance with the sixth aspect of the present 
invention provided with the structure mentioned above, 

10 since the through hole is provided in the separator and 
a part of the rubber penetrating into the gas diffusion 
layer passes through the through hole so as to reach 
the opposite surface, whereby the gasket is integrally 
formed on both surfaces of the separator, the structure 

15 jn which the gasket and the gas diffusion layer are close- 
ly attached is provided, and it is possible to prevent the 
space forming the shortcut flow passage for the gas 
from being formed between the gasket and the gas dif- 
fusion layer. Accordingly, it is possible to improve a dif- 

20 fusion property of the gas. whereby it is possible to im- 
prove an efficiency of power generation of the fuel bat- 
tery. 

[0127] Further, since the rubber of the gasket perme- 
ates into the gas diffusion layer so as to reach the sep- 
25 arator, whereby the gasket and the separator are inte- 
grated, it is possible to prevent the gas leakage flow pas- 
sage form being formed, whereby it is possible to im- 
prove a seal property. 

[0128] Further, since the gasket is integrally formed 

30 with both surfaces of the separator, in accordance with 
the invention of the present aspect, the integrated prod- 
uct of the double-face gasket can be provided. 
[0129] Further, in the constituting part for the fuel bat- 
tery in accordance with the seventh aspect of the 

35 present invention provided with the structure mentioned 
above, since the electrolyte membrane and the gas dif- 
fusion layer are formed as the independent bodies, and 
the gaskets are respectively provided on both surfaces 
of a pair of gas diffusion layers holding the independent 

40 electrolyte membrane from both sides thereof between 
the pair, it is possible to replace only the gas diffusion 
layer provided with the gasket by a substitute with leav- 
ing the electrolyte membrane independent from the gas 
diffusion layer. Accordingly, since it is not necessary to 

45 replace the electrolyte membrane corresponding to the 
comparatively expensive part each time, it is possible to 
reduce the cost for parts and the cost for maintenance. 
[0130] Further, in the constituting part for the fuel bat- 
tery in accordance with the seventh aspect of the 

so present invention , the seal portion of the fuel battery cell 
is constituted by the combination of the gas diffusion lay- 
er and the gasket, and the electrolyte membrane is re- 
ceived inside the seal portion. Accordingly since the 
plane area of the electrolyte membrane corresponding 

55 to the comparatively expensive part can be made small- 
er in comparison with the conventional one, it is possible 
to reduce the cost for parts at that degree. 
[0131] Further, in addition thereto, in the constituting 
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part lor the fuel battery in accordance with the eighth 
aspect of the present invention provided with the struc- 
ture mentioned above, since the gasket is formed in the 
double lip structure in the side of the separator in one 
gas diffusion layer, and in the side of the electrolyte * 
membrane and the side of the separator in another gas 
diffusion layer it is possible to achieve an excellent seal 
performance, and since the gasket is formed in the flat 
seal structure in the side of the electrolyte membrane in 
one gas diffusion layer, it is possible to restrict the de- w 
formation of the electrolyte membrane pressed and con- 
tacted thereby to a small level. 
[01 32] Further, in the constituting part for the fuel bat- 
tery in accordance with the ninth aspect of the present 
invention provided with the structure mentioned above, 15 
since the gasket is formed by being impregnated with 
the liquid rubber into the porous structure of the gas dif- 
fusion layer, it is possible to firmly and easily integrate 
the gasket with the gas diffusion layer. 
[0133] Further, in the constituting part for the fuel bat- 20 
tery in accordance with the tenth aspect of the present 
invention provided with the structure mentioned above, 
since the electrolyte membrane and the gas diffusion 
layer are formed as the separate bodies, the through 
hole is provided near the peripheral edge portion of a 25 
pair of gas diffusion layers holding the independent elec- 
trolyte membrane therein from both sides thereof, and 
the gasket is integrally formed on both surfaces of the 
gas diffusion layer via the through hole, it is possible to 
replace only the gas diffusion layer provided with the 30 
gasket by a substitute with leaving the electrolyte mem- 
brane independent from the gas diffusion layer. Accord- 
ingly, since it is not necessary to replace the electrolyte 
membrane corresponding to the comparatively expen- 
sive part each time, it is possible to reduce the cost for 35 
parts and the cost for maintenance. 
[0134] Further in addition thereto, in the constituting 
part for the fuel battery in accordance with the eleventh 
aspect of the present invention provided with the struc- 
ture mentioned above, since the gasket covers the pe- *o 
ripheral edge portion of the gas diffusion layer, and par- 
ticularly covers the end surface ofthegas diffusion layer, 
it is possible to prevent the sealed fluid from permeating 
through the gas diffusion layer so as to leak in the direc- 
tion to the end surface thereof. Accordingly, It is possible *s 
to provide the constituting part for the fuel battery which 
achieves an excellent seal property wilh respect to the 
direction to the end surface. 

[01 35] Further in the constituting part for the fuel bat- 
tery in accordance with the twelfth aspect to the fifteenth so 
aspect of the present invention provided with the struc- 
ture mentioned above, since the gas diffusion layer and 
the seal lip of the gasket are arranged so as not to be 
overlapped with each other in view of a plane, the gas 
diffusion layer is not positioned immediately below the 55 
seal lip of the gasket, whereby it is possible to restrict 
the permanent compression strain generated in the gas- 
ket to be smallerthan the conventional one. Accordingly, 



it is possible to provide the constituting part for the fuel 
battery in which the number of steps of assembling of 
the fuel battery can be reduced, due to the integrated 
product of the gas diffusion layer and the gasket, or the 
integrated product of the gas diffusion layer, the gasket 
and the separator, and in addition, the permanent com- 
pression strain generated in the gasket can be restricted 
to be small. 



Claims 

1. A constituting part for a fuel battery characterized 
in that a separator (2) made of a carbon plate or 
the like, a gas diffusion layer (3) made of a carbon 
fiber or the like, and a gasket (4) made of a liquid 
rubber cured material or the like are integrally 
formed. 

2. A constituting part for a fuel battery characterized 
in that there is provided an integrated product of a 
separator (2) made of a carbon plate or the like and 
a gas diffusion layer (3) made of a carbon fiber or 
the like, and a gasket (4) made of a liquid rubber 
cured material or the like is integrally formed on one 
surface in the side of the gas diffusion layer (3) of 
the integrated product. 

3. A constituting part for a fuel battery characterized 
in that there is provided an integrated product of a 
separator (2) made of a carbon plate or the like and 
a gas diffusion layer (3) made of a carbon fiber or 
the like, a gasket (4) made of a liquid rubber cured 
material or the like is integrally formed on one sur- 
face in the side of the gas diffusion layer (3) of the 
integral product, and a gasket (7) is also integrally 
formed on the opposite side surface. 

4. A constituting part for a fuel battery as claimed in 
claim 1 , 2 or 3, characterized in that an adhesive 
agent (5) is applied to the separator (2), and a rub- 
ber of the gasket (4) permeating into the gas diffu- 
sion layer (3) is reacted with the adhesive agent (5) 
on the separator (2), thereby being integrally 
formed in such a manner as to hold the gas diffusion 
layer (3) therein. 

5. A constituting part for a fuel battery as claimed in 
claim 1 , 2 or 3, characterized in that an adhesive 
agent (5) is applied to one surface of the separator 
(2), a rubber of the gasket (4) permeating into the 
gas diffusion layer (3) is reacted with the adhesive 
agent (5) on the separator (2), thereby being inte- 
grally formed in such a manner as to hold the gas 
diffusion layer (3) therein, and an adhesive agent 
(8) is also applied to the opposite side surface, 
whereby the gasket (7) is integrally formed. 
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6. A constituting part for a fuel battery as claimed in 
claim 1 , 2 or 3, characterized in that a through hole 
(2b) is provided in the separator (2), and a part of a 
rubber penetrating into the gas diffusion layer (3) 
passes through the through hole (2b) so as to reach s 
the opposite side surface, whereby the gaskets (4, 

7) are integrally formed on both surfaces of the sep- 
arator (2). 

7. A constituting part for a fuel battery characterized 10 
in that gaskets (1 9, 20, 21 , 22) are provided on both 
surfaces of a pair of gas diffusion layers (15, 16) 
holding an independent electrolyte membrane (12) 
from both sides thereof between the pair. 

15 

8. A constituting part for a fuel battery as claimed in 
claim 7, characterized in that the gaskets (1 9, 21 , 
22) have a double lip structure in the side of the sep- 
arator (1 7) in one gas diffusion layer (15), and in the 
side of the electrolyte membrane (1 2) and the side 20 
of the separator (18) in another gas diffusion layer 
(1 6), and the gasket (20) has a flat seal structure in 
the side of the electrolyte membrane (12) in one gas 
diffusion layer (15). 

9. A constituting part for a fuel battery as claimed in 
claim 7 or 8 : characterized in that each of the gas- 
kets (1 9, 20 } 21 , 22) is structured such that a porous 
structure of the gas diffusion layers (15, 16) is im- 
pregnated with a liquid rubber. 

10. A constituting part for a fuel battery characterized 
in that through holes (23,24) are provided near pe- 
ripheral edge portions of a pair of gas diffusion lay- 
ers (15, 16) holding an independent electrolyte 
membrane (12) from both sides thereof between the 
pair and gaskets (19, 20, 21, 22) are integrally 
formed on both surfaces of the gas diffusion layers 
(15, 16) via the through holes (23, 24). 

11. A constituting part for a fuel battery as claimed in 
claim 10, characterized in that the gaskets (1 9 : 20, 
21 , 22) cover the peripheral edge portions of the gas 
diffusion layers (15, 16), and particularly cover end 
surfaces (15a, 16a) of said gas diffusion layers (15, 
16). 

12. A constituting part for a fuel battery characterized 
in that the constituting part is an integrated product 
of a gas diffusion layer (42) made of a carbon fiber 
or the like and a gasket (43) made of a liquid rubber 
cured material or the like, and the gas diffusion layer 
(42) and seal lips (43a, 43b) of the gasket (43) are 
arranged so as not to be overlapped with each other 
in view of a plane, 

13. A constituting part for a fuel battery as claimed in 
claim 12, characterized in that a rubber in a part 



of the gasket (43) is impregnated into the gas diffu- 
sion layer (42) in a bonding portion between the gas 
diffusion layer (42) and the gasket (43). 

14. A constituting part for a fuel battery as claimed in 
claim 12 or 13, characterized in that the gasket 
(43) is a gasket for double-face seal or a gasket for 
one-face seal. 

15. A constituting part for a fuel battery as claimed in 
claim 12, 13 or 14, characterized in that a sepa- 
rator (44) made of a carbon plate orthe like is further 
integrally formed with the gas diffusion layer (42) 
and the gasket (43). 
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